Ontogenetic development of the distribution of constitutive and 3-methylcholanthrene-induced CYP1A1 and CYP1A2 in rabbit liver.
We investigated the expression, distribution, and inducibility of 3-methylcholanthrene (MC)-inducible P450 enzymes, CYP1A1 and 1A2, in livers of rabbits at different stages of development, ranging from 4 days before birth (-4 days of age) to adulthood. These enzymes were identified by immunoblotting and immunocytochemistry and quantified by dot-blotting, utilizing previously characterized monoclonal antibodies, 107 and 3/4/2, specific for CYP1A2 and both CYP1A1 and 1A2, respectively, and a polyclonal antibody that recognizes both enzymes. Expression of CYP1A2 is always greater than that of CYP1A1 in livers of untreated rabbits, regardless of age. Moreover, immunocytochemistry showed that CYP1A1 is evenly distributed throughout the liver at all ages, whereas CYP1A2 is highly localized to only a few scattered cells at 1 day before birth. More hepatocytes express this enzyme perinatally. By 6 days of age, expression of CYP1A2 is confined to a narrow band of centrilobular cells, but with increasing age the enzyme is expressed in more hepatocytes until weaning, when all hepatocytes are positive. Although CYP1A1 is induced by MC treatment at most ages, there is no change in its distribution. In contrast, induction of CYP1A2 was shown immunocytochemically to occur in only a limited number of hepatocytes in fetal rabbits. There is a progressive increase with age in the number of hepatocytes that are inducible for CYP1A2. The greatest fold-induction of hepatic CYP1A2 by MC in the rabbit is a 9-11 days of age, when, for MC-treated rabbits, CYP1A2 represents > 60% of the total P450 pool. The modulation of enzyme expression caused by MC treatment of fetuses/neonates leads to developmentally advanced livers with respect to P450 and could have a significant impact on the fetal and neonatal toxicity of some foreign compounds. These data demonstrate, for the first time, that the ontogenetic expression and localization of CYP1A1 and 1A2 within the liver are differentially regulated at the level of the individual cell.